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A premium synthetic lubricating oil base stock having a high VI and low pour point is made by 
hydroisomerizing a Fischer-Tropsch synthesized waxy, paraffinic feed wax and then dewaxing the 
hydroisomerate to form a 650-750 DEG F.+ dewaxate. The waxy feed has an initial boiling point in the 
range of about 650-750 DEG F., from which it continuously boils up to at least 1050 DEG F. and has a 
T90-T10 temperature difference of at least 350 DEG F. The feed is preferably hydroisomerized without 
any pretreatment, other than optional fractionation. The 650-750 DEG F.+ dewaxate is fractionated into 
two or more base stocks of different viscosity. 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the isoparaffin system lubricant base oil characterized by including 
the following processes (i) - (iv). 

(i) The initial boiling point of the range of 650-750 degrees F, at least 1050-degree F terminal point, And it 
sets to a reaction condition effective in forming the nature paraffin hydrocarbon raw material of a wax 
which has T90-T10 temperature width of face of at least 350 degrees F. The process (iii) this 650-750- 
degree-F+ hydrogen isomerization object which forms the hydrogen isomerization object which is made to 
carry out hydrogen isomerization of the process (ii) this nature raw material of a wax to which H2 and CO 
are made to react under existence of the Fischer-Tropsch hydrocarbon composition catalyst, and has the 
initial boiling point of the range of 650-750 degrees F Process which forms two or more sorts of fractions 
from which a delow is carried out, the pour point is reduced, the process (iv) this 650-750-degree-F+ delow 
object which forms a 650-750 degree-F+ delow object is distillled fractionally, and viscosity differs as base 
oil [Claim 2] The manufacture approach of the isoparaffin system lubricant base oil according to claim 1 
characterized by the above-mentioned nature raw material of a wax boiling continuously over the boiling 
range. 

[Claim 3] The manufacture approach of the isoparaffin system lubricant base oil according to claim 2 
characterized by the terminal point of the above-mentioned nature raw material of a wax exceeding 1050 
degrees F. 

[Claim 4] The manufacture approach of the isoparaffin system lubricant base oil according to claim 3 
characterized by the above-mentioned nature raw material of a wax containing more normal paraffin than 95 
% of the weight. 

[Claim 5] The manufacture approach of the isoparaffin system lubricant base oil according to claim 4 
characterized by the above-mentioned hydrogen isomerization including the process to which a wax is made 
to react with hydrogen under existence of the hydrogen isomerization catalyst which has both the functions 
of a hydrogen isomerization function, and hydrogenation / dehydrogenation function. 
[Claim 6] The manufacture approach of the isoparaffin system lubricant base oil according to claim 5 
characterized by the above-mentioned hydrogen isomerization catalyst containing a catalyst metal 
component and an acid metallic-oxide component. 

[Claim 7] The manufacture approach of the isoparaffin system lubricant base oil according to claim 6 
characterized by for the above-mentioned nature raw material of a wax containing less than 1 wppm and 
sulfur by less than 1 wppm, and containing less than 1,000 wppms of oxygen for a nitride with the gestalt of 
an oxygenated compound. 

[Claim 8] the above-mentioned catalyst - the ~ a VIII **** precious metal catalyst component and a case - 
the [ one or more sorts of] - the [ one or more sorts of / for reducing a VIB group metallic-oxide co-catalyst 
and hydrocracking ] — the manufacture approach of the isoparaffin system lubricant base oil according to 
claim 5 characterized by the acid above-mentioned metallic-oxide component containing an amorphous 
silica-alumina, including IB group metal. 

[Claim 9] the above-mentioned amorphous silica alumina - a silica - 10 - 30 % of the weight — containing 
- the [ above-mentioned ] - a VIII **** noble-metals component - cobalt - containing - the [ above- 
mentioned ] ~ a VIB group metallic oxide — molybdenum oxide — containing — the [ and / above- 
mentioned ] - the manufacture approach of the isoparaffin system lubricant base oil according to claim 8 
characterized by IB group metal containing copper. 

[Claim 10] The manufacture approach of the isoparaffin system lubricant base oil according to claim 9 
characterized by the above-mentioned delow containing a solvent delow or a contact delow. 

http://ww4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A 8/30/2006 



JP,2002-524605,A [CLAIMS] 



Page 2 of 3 



[Claim 1 1] The manufacture approach of the isoparaffin system lubricant base oil according to claim 10 
characterized by performing calcining and being prepared before the above-mentioned hydrogen 
isomerization catalyst supports the above-mentioned cobalt on the above-mentioned silica alumina and 
supports the above-mentioned molybdenum. 

[Claim 12] Lubricant base oil characterized by including the un-annular isoparaffin which has the molecular 
structure by which branching of under a moiety has two or more carbon atoms, and less than 25% of the 
total of a carbon atom is contained in branching at least 95% of the weight. 

[Claim 13] Base oil of an isoparaffin molecule according to claim 12 to which a moiety has at least one 
branching, and is characterized by a moiety being [ of this branching ] methyl branching at least at least. 
[Claim 14] Base oil according to claim 13 which a moiety is ethyl at least and is characterized by the thing 
of the remaining non-methyl branching for which less than 25% of the total of branching has three or more 
carbon atoms. 

[Claim 15] Base oil according to claim 14 characterized by at least 75% of the above-mentioned non-methyl 
branching being ethyl. 

[Claim 16] Base oil according to claim 15 characterized by being 10 - 15% of the total of the carbon atom 
with which the total of a branching carbon atom constitutes the above-mentioned isoparaffin molecule. 
[Claim 17] (i) Base oil according to claim 12 characterized by being mixed with either [ at least ] the nature 
base oil of a hydrocarbon, or (ii) composition base oil. 

[Claim 18] (i) Base oil according to claim 14 characterized by being mixed with either [ at least ] the nature 
base oil of a hydrocarbon, or (ii) composition base oil. 

[Claim 19] (i) Base oil according to claim 16 characterized by being mixed with either [ at least ] the nature 
base oil of a hydrocarbon, or (ii) composition base oil. 

[Claim 20] The manufacture approach of the lubricant base oil which contains the un-annular isoparaffin 
characterized by including the following processes (i) - (iv) at least 95% of the weight, and boils at 
lubricating oil within the limits. 

(i) It boils continuously to at least 1050-degree F terminal point. And the initial boiling point of the range of 
650-750 degrees F, It sets to a reaction condition effective in forming the nature paraffin hydrocarbon raw 
material of a wax which has T90-T10 temperature width of face of at least 350 degrees F, and is a slurry (a 
slurry). Air bubbles and a synthetic catalyst are included in slurry liquid. In slurry liquid In a reaction 
condition Are liquefied. And the nature raw material of a wax The hydrogen isomerization object which is 
made to carry out hydrogen isomerization of the process (ii) this nature raw material of a wax to which H2 
and CO are made to react under existence of the Fischer-Tropsch hydrocarbon composition catalyst while 
the hydrocarbon resultant to contain is included, and has the 650-750-degree F initial boiling point Carry out 
the delow of the process (iii) this 650-750 degree-F+ hydrogen isomerization object to form, and the pour 
point is reduced. Process which forms two or more sorts of fractions from which the process (iv) this 650- 
750-degree-F+ delow object which forms a 650-750 degree-F+ delow object is distillled fractionally, and 
viscosity differs, and collects these fractions as base oil [Claim 21] The manufacture approach of the 
lubricant base oil according to claim 20 characterized by performing the above-mentioned hydrocarbon 
composition reaction under most or the conditions which is not caused at all in shift-ization. 
[Claim 22] The manufacture approach of the lubricant base oil according to claim 20 characterized by the 
above-mentioned hydrogen isomerization including the process to which a low is made to react with 
hydrogen under existence of the hydrogen isomerization catalyst which has both the functions of a hydrogen 
isomerization function, and hydrogenation / dehydrogenation function. 

[Claim 23] The manufacture approach of the lubricant base oil according to claim 22 characterized by the 

above-mentioned nature raw material of a wax containing an oxygenated compound. 

[Claim 24] the above-mentioned hydrogen isomerization catalyst halogenates — not having — the — the 

manufacture approach of the lubricant base oil according to claim 22 characterized by containing a VIII 

**** precious metal catalyst component, and having resistance to deactivation by the oxygenated 

compound. 

[Claim 25] The manufacture approach of the lubricant base oil according to claim 22 characterized by the 

above-mentioned hydrocarbon composition catalyst containing a catalyst cobalt component. 

[Claim 26] The manufacture approach of the lubricant base oil according to claim 25 characterized by 

performing the above-mentioned hydrocarbon composition with the alpha of at least 0.85. 

[Claim 27] The manufacture approach of the lubricant base oil according to claim 26 characterized by 

having the terminal point where the above-mentioned nature raw material of a wax exceeds 1050 degrees F, 

and T90-T10 at least 400-degree F temperature gradient. 
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[Claim 28] The manufacture approach of the lubricant base oil according to claim 27 characterized by the 
above-mentioned delow being a contact delow or a solvent delow. 

[Claim 29] The manufacture approach of the lubricant base oil according to claim 28 characterized by 
mixing the above-mentioned base oil with either [ at least ] the base oil guided from the nature matter of (i) 
hydrocarbon, or (ii) composition base oil. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

Field of background invention of disclosure This invention relates to the high-class composition lubricant 
base oil guided from a nature Fischer of wax-Tropsch hydrocarbon, its preparation, and an activity. This 
invention forms in a detail more the nature hydrocarbon of a wax which H2 and CO are made to react under 
existence of the Fischer-Tropsch catalyst, and is boiled in the lubricating oil range. The nature hydrocarbon 
of a wax which has the initial boiling point in the range of 650-750 degrees F Hydrogen isomerization, It is 
related with the synthetic-lubricating-oil base oil of high [ which is manufactured by distillling a hydrogen 
isomerization object fractionally in order to collect clearance and two or more base oil from a delow object 
for a delow and a delow object to the light ends further / VI ], and the low pour point. 
[0002] 

Background of invention As a recent trend in the design of an automobile engine, the quality object for 
crank cases and the lubricating oil for change gears are needed rather than it has high [ VI ] and the low pour 
point. In the approach of preparing the lubricating oil of the low pour point from the raw material 
originating in petroleum Typically, they are ordinary pressure and/or the process (and in many cases) which 
carries out vacuum distillation about a crude oil. What a heavy fraction is de****(ed) for, the process which 
carries out solvent extraction of the RUBU fraction, removes a part for aromatic series partial saturation, and 
forms a raffinate, A solvent delow or the process at which a contact delow is carried out and the pour point 
of an oil is reduced is included in the process which carries out hydrogen processing of the raffinate and 
removes a part for a hetero atom compound and aromatic series, then a hydrogen processing raffinate. Some 
synthetic lubricating oils are using the polymerization product of the poly alpha olefin (PAO) as the base. 
These lubricating oils are expensive and, moreover, a seal may be shrunk. Recently, interests are gathering 
for the Fischer-Tropsch wax compounded by making H2 react with CO in retrieval of a synthetic lubricating 
oil. 

[0003] 

The Fischer-Tropsch wax is vocabulary used in order to describe the nature hydrocarbon of a wax 
manufactured according to the Fischer-Tropsch hydrocarbon composition process. In this process, the 
synthesis gas raw material containing the mixture of H2 and CO is contacted for the Fischer-Tropsch 
catalyst so that H2 and CO may react under conditions effective in forming a hydrocarbon. The process 
which changes a nature Fischer of wax-Tropsch hydrocarbon into the lube-oil base oil which has high 
(viscosity index) VI and the low pour point is indicated by U.S. Pat. No. 4,943,672. In this process, 
hydrogen isomerization, hydrogen processing, and a solvent delow are serially performed on a target. The 
process which a desirable operation gestalt performs severe hydrogen processing to the (i) low, removes an 
impurity, and changes a low selectively, (ii) The process which carries out hydrogen isomerization of the 
hydrogen processing wax using the noble metals supported on the fluorination alumina catalyst, (iii) The 
process which carries out hydrorefining of the hydrogen isomerization object, the process which distills (iv) 
hydrogen isomerization object fractionally and collects lube-oil fractions, and the process which carries out 
the solvent delow of the (v) lube-oil fraction, and manufactures base oil are included one by one. Europe 
patent disclosure EP 0 668 342 In Al The Fischer-Tropsch wax or the nature raffinate of a wax is 
hydrogenated or hydrogen processed. Subsequently, hydrogen isomerization is carried out, the process 
which manufactures lubrication base oil by carrying out a delow is proposed continuously, and, on the other 
hand, it is EP. 0 776 959 In A2 Forming the lubrication base oil which carries out hydrogen inversion of the 
Fischer-Tropsch hydrocarbon which has a narrow boiling range, distills a hydrogen inversion distillate 
fractionally into a heavy fraction and a light fraction, subsequently carries out the delow of the heavy 
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fraction, and has VI of at least 150 is indicated. 
[0004] 

Outline of invention (i) Hydrogen isomerization of the nature Fischer-Tropsch synthesis hydrocarbon of a 
wax (it is "a nature raw material of a wax" after this) which has the initial boiling point of the range of 650- 
750 degrees F and at least 1050-degree F terminal point is carried out. The process which forms the 
hydrogen isomerization object which has the initial boiling point of the range of 650-750 degrees F, (ii) 
Carry out the delow of the 650 - 750 degree-F+ hydrogen isomerization object, and the pour point is 
reduced. Lubricant base oil is manufactured according to the process which forms a 650-750 degree-F+ 
delow object, and the process which forms two or more sorts of fractions from which a 650 (iii)-750 degree- 
F+ delow object is distillled fractionally, and viscosity differs as base oil. These base oil is high-class 
synthetic-lubricating-oil base oil of the high grade which has high [ VI ] and the low pour point. Moreover, 
these base oil is isoparaffin systems at the point that un-annular isoparaffin with the molecular structure in 
which less than 25% of the total of a carbon atom exists in branching, and branching of under a moiety has 
two or more carbon atoms is included at least 95% of the weight. A hetero atom compound is not contained 
in essence, and the base oil containing the base oil and the PAO oil of this invention differs from the oil 
guided from petroleum oil or slack wax in that it consists of un-annular isoparaffins intrinsically. However, 
as for the isoparaffin which constitutes the base oil of this invention, most has methyl branching to PAO 
base oil consisting of stellate molecules which have long branching intrinsically. This is explained to a detail 
below. Each of base oil of this invention and additive compounded lubricating oil using it showed the 
property superior to the base oil and the corresponding additive compounded lubricating oil of PAO and the 
conventional mineral oil origin. This invention relates to such base oil and its manufacture approach. 
Furthermore, probably in many cases, it will be advantageous to use only the base oil of this invention to 
specific lubricant, but it is possible to mix or blend the base oil of this invention with the nature base oil of 
(a) hydrocarbon, (b) composition base oil, and one or more sorts of base oil chosen from the group which 
consists of those mixture in other cases. As a typical example, the base oil guided from (i) PAO and (ii) 
mineral oil, mineral oil (iii) slack wax hydrogen isomerization objects, and those mixture is mentioned. The 
lubricating oil which uses the base oil and this base oil of this invention as the base Since it is excelled 
[ unlike the lubricant formed from other base oil ] in almost all cases, other base oil and the base oil of this 
invention - at least 40% of the weight preferably 20% of the weight, even if few Although the blend of 
extent with at least 60 % of the weight is more preferably lower than the case where only the base oil of this 
invention is used, probably, what the property which was still excellent will be offered for in many cases 
will be obvious to this contractor. 
[0005] 

It has the initial boiling point of the range of 650-750 degrees F in the nature raw material of a wax used in 
the process of this invention, at least 1050 degrees F is continuously boiled in it to the terminal point of the 
temperature (1050degree-F+) preferably exceeding 1050 degrees F, and the pure Fischer-Tropsch synthesis 
hydrocarbon (called the Fischer-Tropsch wax) of high paraffin nature is contained in it qualitatively of a 
wax which moreover has T90-T10 temperature width of face of at least 350 degrees F. Temperature width 
of face points out what expressed the temperature gradient of the 90-% of the weight boiling point and the 
10-% of the weight boiling point of the nature raw material of a wax per **F, and the quality of a wax 
means that the matter solidified by the reference condition of room temperature ordinary pressure is 
contained. Hydrogen isomerization is attained by making the nature raw material of a wax react with 
hydrogen under existence of the dual function catalyst containing a suitable hydrogen isomerization catalyst, 
at least one sort of catalyst metal components which give hydrogenation / dehydrogenation function 
preferably to a catalyst, and the acid metallic-oxide component which gives an acid hydrogen isomerization 
function, desirable — a hydrogen isomerization catalyst — the — the [ the catalyst metal component 
containing a VIB group metal component, and ] — the VIII **** noble-metals component and the 
amorphous alumina-silica component are contained. In order to reduce the pour point of an oil, the delow of 
the hydrogen isomerization object is carried out. This dewaxing process is performed using a solvent, using 
a catalyst, and all are well-known delow processes. Moreover, a contact delow is performed into a contact 
delow using either of the shape selectivity catalysts of useful common knowledge. If a hydrogen 
isomerization and contact delow is performed, also in any hydrocarbon (650-750 degree-F-) of the lower 
boiling point or case, some 650-750 degree-F+ matter will be changed. When carrying out this invention, it 
is desirable to compound the nature raw material of a wax using a slurry Fischer-Tropsch hydrocarbon 
composition process, and it is desirable to use especially the Fischer-Tropsch catalyst containing the catalyst 
cobalt component which gives high alpha that the paraffin of the amount of giant molecules should be 
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generated rather than more desirable. These processes are also common knowledge at this contractor. 
[0006] 

The nature raw material of a wax contains preferably all 650-750 degree-F+ fractions formed of a 
hydrocarbon composition process. In this case, 650-750-degree F exact cutpoint is determined by this 
contractor, and the exact terminal point preferably exceeding 1050 degrees F is determined by the catalyst 
and process variable which are used for composition. Moreover, rather than 90%, there are many nature raw 
materials of a wax, there are typically than 95%, and they contain more [ it is desirable and ] paraffin 
hydrocarbon whose most are normal paraffin than 98 % of the weight. [ more ] the sulfur and the nitride of 
an amount which can be disregarded contain in the nature raw material of a wax — having (for example, less 
than 1 wppm) - further - less than 2,000 wppms of less than 1,000 wppms of oxygen of less than 500 
wppms are more preferably contained with the gestalt of an oxygenated compound. It has these properties 
and the useful nature raw material of a wax is manufactured according to a slurry Fischer-Tropsch process 
using the catalyst containing a catalyst cobalt component in the process of this invention. 
[0007] 

It is an operation gestalt desirable when it is not necessary to carry out hydrogen processing of the nature 
raw material of a wax and this carries out this invention in contrast with the process currently indicated by 
U.S. Pat. No. 4,943,672 quoted previously, before performing hydrogen isomerization. Evasion of the need 
of carrying out hydrogen processing of the Fischer-Tropsch wax is attained by using the comparatively pure 
nature raw material of a wax by combining with the hydrogen isomerization catalyst which has resistance 
preferably to poisoning and deactivation by the oxygenated compound which may exist in a raw material. 
This is described in a detail below. After carrying out hydrogen isomerization of the nature raw material of a 
wax, typically, a hydrogen isomerization object is sent to a fractional distillation machine, 650-750 degrees- 
F-fraction of boiling points is removed, the delow of the 650-750 degree-F+ hydrogen isomerization object 
which remains is carried out, the pour point is reduced, and the delow object containing desired lube-oil 
base oil is formed. However, the delow of the whole hydrogen isomerization object may be carried out by 
request. When using a contact delow, the 650-750 degree-F+ delow object with which it removed or 
dissociated and the part changed more into the product of a low-boiling point among 650-750 degree-F+ 
matter was distillled fractionally from 650-750 degree-F+ lube-oil base oil by fractional distillation is 
divided into two or more sorts of fractions of different viscosity which is base oil of this invention. 
Similarly, when not removing 650-750 degree-F-matter from a hydrogen isomerization object before a 
delow, these matter is separated and collected, in case a delow object is distillled fractionally and it is made 
base oil. 
[0008] 

Detailed explanation The constituent of the base oil of this invention differs from what is guided from 
conventional petroleum oil, slack wax, or PAO. The base oil of this invention consists of saturation paraffin 
series non-cyclic hydrocarbons altogether (>=99+ weight %) intrinsically. Sulfur, nitrogen, and a metal exist 
in the amount of less than 1 wppm, and an X-ray or an Antek nitrogen trial cannot detect them. Although 
very little saturation and a partial saturation ring structure may exist, since concentration is very low, it 
cannot check that they exist in base oil by the analytical method known now. The content of the residual 
normal paraffin which remains after performing hydrogen isomerization and a delow is less than 1 % of the 
weight more preferably less than 5% of the weight, the base oil of this invention is the mixture of the 
hydrocarbon of various molecular weight, at least 50% of an oil-content child has at least one branching, 
and moreover, a moiety is methyl branching, even if there is little the branching, the remaining branching — 
at least — a moiety — at least 75% is ethyl and less than 15% of branching of total has three or more 
branching preferably, less than 25% of the total of the carbon atom with which the total of a branching 
carbon atom constitutes the hydrocarbon molecule typically — desirable — less than 20% — more — desirable 
— 15% or less (for example, 10 - 15%) — it is . A PAO oil forms the mixture of a molecule in an alpha olefin 
and a type target while being the resultant of 1-decene. However, it is described by the classic textbook in 
contrast with the molecule of the base oil of this invention which consists of comparatively long frames 
which have short branching, and has reliance straight chain-like structure that PAO is a stellate molecule, 
and it is shown in the form which three Deccan molecules combined with the central point especially. 
Moreover, branching with long die length with few numbers than the case of the hydrocarbon molecule 
which constitutes the base oil of this invention is contained in the PAO molecule. As mentioned above, the 
isoparaffin which has straight chain-like structure comparatively is contained at least 95% of the weight, as 
for the molecule which constitutes the base oil of this invention, under a moiety contains two or more 
carbon atoms among the branching, and less than 25% of the total of a carbon atom exists in branching. 
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[0009] 

Lubricating oil base oil is an oil with the lubricity boiled in the general lubricating oil range, and although 
various lubricant like a lubricating oil or grease is prepared, it is useful so that it may be common knowledge 
at this contractor. Additive compounded lubricating oil (this or subsequent ones "lube oil") is prepared by 
adding at least one sort of additives or the additive package which contains two or more sorts of additives 
more typically of an effective dose to base oil. This additive is at least one of detergent, a dispersant, an 
antioxidant, an antifriction agent, a pour point depressant, VI improver, a friction regulator, a demulsifier, a 
defoaming agent, a corrosion inhibitor, and seal swelling control agents. Among these, as an additive 
common to almost all additive compounded lubricating oil, detergent or a dispersant, an antioxidant, an 
antifriction agent, and VI improver are mentioned, and other additives respond like an activity eye of an oil, 
and are used for arbitration. As everyone knows, the additive package containing one or more sorts of 
additives of an effective dose or one or more sorts of additives to apply is added or blended by base oil so 
that the specification about one or more specifications for internal combustion engine crank cases, for 
example, an object, the object for automatic transmissions, the object for turbines or the lube oil for jet, 
hydraulic oil, etc. may be fulfilled. Although many manufacturers sell such an additive package that it 
should add to the blend of base oil or base oil, and an additive combination lube oil should be formed so that 
various applications or the engine-performance specification which is needed in activity eye may be 
fulfilled, typically, the exact information on the various additives which exist in an additive pack is kept by 
the manufacturer as a trade secret. Therefore, the additive chemical type [ a variety of] may be contained in 
the additive package, and when it is many, it is contained rightly, and the engine performance of the base oil 
of this invention when using together a specific additive or a specific additive package cannot be predicted 
transcendentally. Differing from the conventional oil or the engine performance of PAO, when the engine 
performance uses the same additive together on the same level becomes the evidence which proves that the 
chemical property of the base oil of this invention differs from the thing of the base oil of the conventional 
technique in itself. Although it will probably be advantageous to use only the base oil guided from the 
nature Fischer of wax-Tropsch hydrocarbon to specific lubricant in many cases as stated previously, it is 
possible to mix the base oil of one or more sorts of additions with one or more sorts of base oil guided by 
Fischer-Tropsch process in other cases, to add to it, or to blend with it. The base oil of such an addition is 
more nearly selectable than the nature base oil of (i) hydrocarbon, (ii) composition base oil, and the group 
that consists of those mixture. The quality of a hydrocarbon means hydrocarbon type base oil to 
conventional mineral oil, shale oil, tar, a liquefaction-of-coal object, and the Lord guided from the slack wax 
of the mineral oil origin, and PAO, a polyester group substance, and other composts are included by 
synthetic base oil to it. The additive combination lube oil manufactured from the base oil of this invention is 
the engine performance equivalent to the compounded oil which used the base oil of PAO or the 
conventional petroleum oil origin as the base at least, and, in many cases, it became clear that the engine 
performance superior to it was shown. Although based also on an application, it is thought that using the 
base oil of this invention means that the lube oil which the engine-performance specification improved even 
if it used the additive of a low more was satisfied, or was improved on the same additive level is obtained. 
[0010] 

The invert ratio of 650-750 degree-F+ fraction to the matter (matter of a low-boiling point, 650-750 degree- 
F-) which has the boiling point of under this range is about 30 - 60% more preferably 30 to 70% about 20 to 
80% of the weight on the basis of 1 -time passage of the raw material to a reaction zone in the case of 
hydrogen isomerization of the nature raw material of a wax. Probably, typically, 650-750 degree-F-matter is 
contained in the nature raw material of a wax, before performing hydrogen isomerization. And some matter 
[ at least ] of this twist low-boiling point will be similarly converted more into the component of a low- 
boiling point. Each the olefin and oxygenated compound which exist in a raw material are hydrogenated in 
the case of hydrogen isomerization. The temperature and the pressure in a hydrogen isomerization reactor 
are the range of 300-900 degrees F (149-482 degrees C) and 300 - 2500psig typically, respectively, and 
desirable range is 550-750 degrees F (288-400 degrees C) and 300 - 1200psig. The hydrogen amount of 
supply may be the range of 500 - 5000 SCF/B, and the desirable range is 2000 - 4000 SCF/B. both the 
functions of hydrogenation / dehydrogenation function, and an acid hydrocracking function are given to a 
catalyst that hydrogen isomerization of the hydrocarbon should be carried out — as — a hydrogen 
isomerization catalyst - the [ one or more sorts of ] - a VIII group catalyst metal component - and the non- 
precious metal catalyst component (one sort or two or more sorts) and the acid metallic-oxide component 
are contained preferably, a catalyst — again — the [ one or more sorts of] — as a VIB group metallic-oxide 
co-catalyst and a hydrocracking inhibitor - the [ one or more sorts of] - IB group metal may be contained. 
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Cobalt and molybdenum are contained in a catalytic activity metal in a desirable operation gestalt. 
Furthermore, in the desirable operation gestalt, probably, the copper component is contained in the catalyst 
again, in order to reduce hydrogenolysis. a molecular sieve like [ an acidic-oxide component or support ] X, 
Y, and a beta sheave the same — the [ alumina, silica-alumina, and silica-alumina-phosphate, a titania, a 
zirconia vanadia, and / other ] - the [ II group and ] - the [ IV group, the Vth group, or ] - VI group oxide 
may be contained. The group of the element of a publication in this description is Sargent- Welch. Periodic 
Table of the It is the thing of Elements (copyright) and a publication 1968. It is desirable that the silica 
alumina and the amorphous silica alumina whose silica concentration in bulk support (as opposed to a 
surface silica) is less than 35 % of the weight especially preferably less than about 50% of the weight are 
contained in an acid metallic-oxide component. The amorphous silica alumina which is the range whose 
silica content is 10 - 30 % of the weight is especially contained in a desirable acidic-oxide component. It is 
also possible to use an additional component, for example, a silica, clay, and other matter like a binder, the 
surface area of a catalyst — about 180-400m2/g — it is the range of 230-3 50m2/g preferably, and pore 
volume, bulk density, and side-face crushing reinforcement are 0.35 - 0.75 mL/g, 0.5 - 1.0 g/mL, and the 
range of 0.8-3. 5kg/mm preferably 0.3 to 1 .0 mL/g, respectively. Copper is especially contained in a 
desirable hydrogen isomerization catalyst by cobalt, molybdenum, and the case with the amorphous silica- 
alumina component which contains a silica about 20 to 30% of the weight. The preparation approach of such 
a catalyst is common knowledge, and is documented. Although the example about preparation and an 
activity of this type of catalyst is indicated by U.S. Pat. No. 5,370,788 and 5,378,348, it is not limited to 
these. As stated previously, a hydrogen isomerization catalyst has the resistance over deactivation, and the 
resistance over change of the selectivity of isoparaffin formation most preferably. Although many hydrogen 
isomerization catalysts were useful, even if it was the level to which selectivity changes upwards and these 
matter exists in the nature raw material of a wax even if under existence of sulfur, a nitride, and an 
oxygenated compound, it turned out that a catalyst deactivates quickly. As an example, the platinum or other 
noble metals which were supported on a halogenation alumina like a fluorination alumina are contained in 
such a catalyst, and the stripping of this fluorine is carried out to it by existence of the oxygenated 
compound in the nature raw material of a wax. The complex which has both cobalt and a molybdenum 
catalyst component, and an amorphous alumina-silica component, and the complex with which the 
molybdenum component was added after making the cobalt component support on an amorphous silica- 
alumina and calcining it most preferably are contained in a hydrogen isomerization catalyst especially 
desirable when carrying out this invention. Probably, 10-20 % of the weight Mo03 with which silica content 
was supported on the amorphous alumina-silica of this support component which has preferably 10 - 30 % 
of the weight in 20 - 30% of the weight of the range, and 2-5 % of the weight CoO are contained in this 
catalyst. It became clear that this catalyst had good selectivity maintenance capacity, and it had resistance to 
deactivation by the oxygenated compound, the sulfur, and the nitride which are found out in the nature raw 
material of a wax moreover generated with Fischer-Tropsch process. It is indicated by U.S. Pat. No. 
5,756,420 and No. 5,750,819 about preparation of this catalyst. The content of disclosure is included in this 
description by reference, in order to make this catalyst reduce hydrocracking — the - it is still more 
desirable that IB group metal component is contained, or [ carrying out the delow of the whole hydrogen 
isomerization object manufactured by carrying out hydrogen isomerization of the nature raw material of a 
wax, or carrying out a flash plate lightly before a delow ] - or by distillling fractionally, 650-750 degree-F- 
component of a low-boiling point may be removed more, and the delow only of the 650-750 degree-F+ 
component may be carried out. This contractor opts for this selection. The component of a low-boiling point 
may be used more as an object for fuels. 
[0011] 

A delow step can be carried out using either the well-known solvent delow method or the contact delow 
method. Moreover, according to whether the purpose of using existing 650-750 degree-F-matter and it were 
separated from the matter of a high-boiling point by the delow front, the delow of the whole hydrogen 
isomerization object may be carried out, and the delow of the 650-750 degree-F+ fraction may be carried 
out. In a solvent delow, it is possible to contact a hydrogen isomerization object to the cooled ketone and 
other solvents, for example, an acetone, MEK, MIBK, etc., to cool it further, and to settle the matter of the 
higher pour point as a nature solid-state of a wax, next to separate this nature solid-state of a wax from the 
solvent content lube-oil fraction which is a raffinate. Typically, a raffinate is further cooled in a scrape 
DOSA festival chiller, and more nature solid-states of a wax are removed. Moreover, a low molecular- 
weight hydrocarbon like a propane is used for a delow. In this case, a wax is settled by mixing a hydrogen 
isomerization object with liquid propane, carrying out flash vaporization of a part of liquid propane [ at 
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least ], and cooling a hydrogen isomerization object. A wax is separated from a raffinate by filtration, a 
membrane process, or centrifugal separation. Next, a solvent is stripped, it distills fractionally from a 
raffinate further, and the base oil of this invention is manufactured. Also about the contact delow, it is 
known well. In this case, a hydrogen isomerization object is made to react with hydrogen under existence of 
a suitable delow catalyst in conditions effective in reducing the pour point of a hydrogen isomerization 
object. In a contact delow, similarly, some hydrogen isomerization objects are converted more into 650-750 
degree-F-matter of a low-boiling point, it dissociates from heavier 650-750 degree-F+ base oil fraction, and 
a base oil fraction is distillled fractionally into the base oil of two or more sorts of requests. More, before 
separation of the matter of a low-boiling point distills fractionally 650-750 degree-F+ matter into desired 
base oil, it can be carried out during fractional distillation. 
[0012] 

Operation of this invention can be carried out using the delow catalyst of the arbitration to which it is not 
limited to the activity of a specific delow catalyst at all, and the pour point of a hydrogen isomerization 
object is reduced, and the delow catalyst which gives lube-oil base oil with high yield moderately from a 
hydrogen isomerization object preferably. A shape selectivity molecular sieve is mentioned as such matter. 
When a shape selectivity molecular sieve combined with at least one sort of catalyst metal components, it 
was proved that it was useful although the delow of a petroleum system oil fraction and the slack wax is 
carried out. Specifically, ZSM-22 known also as a ferrierite, mordenite, ZSM-5, ZSM-1 1, ZSM-23, ZSM- 
35, theta 1, or TON and the SHIRIKO alumino phosphate known as SAPO are mentioned. Noble metals, 
and H-mordenite and compound-ized Pt are preferably contained in the delow catalyst the thing effective 
especially unexpectedly was proved in the process of this invention that it is. A delow can be carried out 
using a catalyst all over the fixed bed, the fluid bed, or a slurry floor, as typical delow conditions — the 
temperature of the range of about 400-600 degrees F, the pressure of 500 - 900psig, and a negotiation 
reactor - receiving - the H2 amount of supply of 1500 - 3500 SCF/B, and 0.1-10 - LHSV of 0.2-2.0 is 
mentioned preferably. 40% of the weight or more, preferably, typically, a delow is performed so that 30 % 
of the weight or more may not be converted into the matter of the hydrogen isomerization object which has 
the initial boiling point of the range of 650-750 degrees F which has the boiling point of under the initial 
boiling point. 
[0013] 

the synthesis gas which contains the mixture of H2 and CO in the Fischer-Tropsch hydrocarbon composition 
process — a catalyst ~ using — a hydrocarbon — it is preferably converted into a liquefied hydrocarbon, 
although the mole ratio of a hydrogen pair carbon monoxide makes it change extensively and being dealt in 
it in about 0.5 to four - typical — about 0.7-2.75 — it is about 0.7-2.5 preferably. As everyone knows, the 
process to which a catalyst exists as a slurry of a catalyst particle in the gestalt of the fixed bed, the gestalt of 
the fluid bed, and hydrocarbon slurry liquid is included in the Fischer-Tropsch hydrocarbon composition 
process. Although the theoretical mole ratio to the Fischer-Tropsch hydrocarbon composition reaction is 2.0, 
many reasons for using values other than a theoretical ratio exist in this contractor as everyone knows. 
However, considering it exceeds the range of this invention. In a slurry hydrocarbon composition process, 
the mole ratio of H two-pair CO is about 2.1/1 typically. Bubbling of the synthesis gas containing the 
mixture of H2 and CO is carried out to the pars basilaris ossis occipitalis of a slurry, and a reaction is 
performed on conditions effective in generating brown coal-ized hydrogen the bottom of existence of a 
granular Fischer-Tropsch hydrocarbon composition catalyst, and among slurry liquid. However, in this 
reaction condition, the hydrocarbon to generate has a liquefied part and constitutes hydrocarbon slurry 
liquid. The compounded hydrocarbon liquid is separated from a catalyst particle as filtrate by means 
typically like simple filtration. However, it is also possible to use other separation means like centrifugal 
separation. Some compounded hydrocarbons are steams and it is sent out from the upper part of a 
hydrocarbon composition reactor with unreacted synthesis gas and a gas resultant. Typically, a part of such 
an overhead hydrocarbon steam is condensed by the liquid, and it is combined with the filtrate of 
hydrocarbon liquid. Therefore, it will depend for whether being the no by which a part of condensed 
hydrocarbon steam was combined with it, and the initial boiling point of filtrate will change. Slurry 
hydrocarbon composition process conditions change partly depending on a catalyst and a desired product. In 
the slurry hydrocarbon composition process of using the catalyst in which a support cobalt component is 
contained, the temperature in the range of about 320-600 degrees F, 80-600psi, and 100 - 40,000 V/hr/V, a 
pressure, and gas hourly space velocity are mentioned [ as typical conditions effective in almost generating 
C5+ paraffin (for example, C5+-C200) and the hydrocarbon which consisted of C10+ paraffin preferably ], 
respectively, for example. However, gas hourly space velocity is expressed as volume of a /catalyst at the 
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time of standard volume (0-degree-C, latm)/of the mixture of CO and H2 of gas. When carrying out this 
invention, as for a hydrocarbon composition reaction, it is desirable that a water gas shift reaction is 
performed under most or the conditions which does not happen at all, and it is more preferably performed in 
the condition that a water gas shift reaction does not occur at all at the time of hydrocarbon composition. It 
is [ that the hydrocarbon of the amount of macromolecules should be compounded ] desirable at least 0.85 
and to react preferably under at least 0.9 and the conditions from which the alpha of at least 0.92 is obtained 
more preferably rather than more desirable. This condition was attained in the slurry process using the 
catalyst containing a catalyst cobalt component. It is common knowledge that alpha means the kinetics- 
alpha of Schultz-Flory at this contractor, the [ like / a catalyst suitable Fischer-Tropsch reaction type / Fe, 
nickel, Co, Ru, and Re ] — although one or more sorts of VIII group catalyst metals are contained, it is 
desirable that the cobalt catalyst component is contained in a catalyst in the process of this invention. In 1 
operation gestalt, it is the gestalt supported by the suitable inorganic support matter and the matter which 
contains one or more sorts of fireproof metallic oxides preferably, and Co of the effective amount as a 
catalyst, and one or more sorts of Re, Ru, Fe, nickel, Th, Zr, Hf(s), U, Mg and La(s) are contained in the 
catalyst. A titania is contained especially in the desirable support for Co content catalysts. Although 
indicated by U.S. Pat. No. 4,568,663, 4,663,305, 4,542,122, this **** 4,621,072, and 5,545,674, it is not 
specifically [ are common knowledge and ] about a useful catalyst and its preparation limited to these. 
[0014] 

As the outline already stated by the way, in the nature raw material of a wax used in the process of this 
invention It has the initial boiling point of the range of 650-750 degrees F. At least 1050 degrees F, It boils 
continuously to the terminal point of the temperature (1050degree-F+) preferably exceeding 1050 degrees F. 
And the nature quantity paraffin nature of wax pure Fischer-Tropsch synthesis hydrocarbon (called the 
Fischer-Tropsch wax) which has T90-T10 temperature width of face of at least 350 degrees F is contained. 
Temperature width of face points out what expressed the temperature gradient of the 90-% of the weight 
boiling point and the 10-% of the weight boiling point of the nature raw material of a wax per **F, and the 
quality of a wax means that the matter solidified by the reference condition of room temperature ordinary 
pressure is contained. Although temperature width of face is at least 350 degrees F, preferably, at least 400 
degrees F, it may be at least 450 degrees F more preferably, and may be for 350-700 degrees F or more than 
it. It had the following property, and the raw material of the nature raw material of a wax obtained from the 
slurry Fischer-Tropsch process of using the catalyst which comes to contain the complex of a catalyst cobalt 
component and a titania component was carried out, and it was prepared. That is, the thing the thing whose 
temperature width of face of T10 and T90 is about 490 degrees F and a 600-degree F thing, the thing which 
has more 1050 degree-F+ matter than 10 % of the weight, the thing which has more 1050 degree-F+ matter 
than 15 % of the weight, the initial boiling point, and whose end point are 500-1245 degrees F, respectively, 
and the 350-1220-degree F thing were prepared. Each boiled these samples continuously over all those 
boiling ranges. The low boiling point was obtained rather than 350 degrees F by adding a part of 
condensation hydrocarbon overhead steam obtained from the reactor to the hydrocarbon liquid filtrate taken 
out from the reactor. It was suitable to use each of these nature raw materials of a wax in the process of this 
invention in that the matter which has the 650-750-degree F initial boiling point, and has the T90-T10 
temperature width of face which boils continuously to a terminal point higher than 1050 degrees F, and 
moreover exceeds 350 degrees F is contained. Therefore, it has the 650-750-degree F initial boiling point in 
any raw material, and the hydrocarbon continuously boiled to a terminal point higher than 1050 degrees F 
was contained in it. These nature raw materials of a wax are dramatically pure, and the sulfur and the nitride 
of an amount which can be disregarded are contained. The content of sulfur and nitrogen is less than 1 
wppm, when it measures as oxygen, an oxygenated compound is less than 500 wppms, an olefin is less than 
3 % of the weight, and the amount of aromatic series is less than 0.1 % of the weight. Preferably, by less 
than 1,000 wppms, if the low oxygenated compound content of less than 500 wppms is used more 
preferably, deactivation of a hydrogen isomerization catalyst will be reduced. 
[0015] 

If the following examples are referred to, an understanding of this invention will deepen further. Also in any 

of these examples, T90-T10 temperature width of face was larger than 350 degrees F. 

[0016] 

Example example 1 Supplied the synthesis gas containing the mixture of H2 and CO of the mole ratio of 
2.1 1 to 2.16 range to the slurry Fischer-Tropsch reactor, H2 and CO were made to react under existence of a 
titania support cobalt rhenium catalyst, and the hydrocarbon was manufactured. ****** of this hydrocarbon 
was a liquid under the reaction condition. It reacted by 422-428 degrees F and 287 - 289psig, and the gas 
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raw material was introduced upward into the slurry with the linear velocity of 12-17.5cm/second. The alpha 
of a hydrocarbon composition reaction was larger than 0.9. The flash plate of the paraffin series Fischer- 
Tropsch hydrocarbon product was carried out lightly, it dissociated, 700 degrees-F + fractions of boiling 
points were collected, and this was used as a nature raw material of a wax for hydrogen isomerization. 
Boiling point distribution of the nature raw material of a wax is shown in a table 1 . 
[0017] 
[A table 1] 



X »; — 7 << vis*? hP7 




I B P~ 5 0 0° F 
500-700° F 
7 0 0° F+j 
( 1 0 5 0° F+) 


1 . 0 

2 8. 1 
7 0.9 

(6. 8) 



[0018] 

Fractional distillation recovered 700 degree-FH- fraction as a nature raw material of a wax for hydrogen 
isomerization. By making it react with hydrogen under existence of the dual function hydrogen 
isomerization catalyst which the amorphous alumina-silica of 15.5 % of the weight of silicas becomes from 
the cobalt (CoO, 3.2 % of the weight) and molybdenum (3 or 15.2 % of the weight of MoO(s)) which were 
supported on gel acidity support, hydrogen isomerization of this nature raw material of a wax was carried 
out. The catalyst had the surface area of 266m2/g, and the pore volume (P. V.H20) of 0.64 mL/g. The 
conditions of hydrogen isomerization are indicated by the table 2. This condition is chosen for the purpose 
of the 50-% of the weight raw material invert ratio of 700 degree-F+ fraction, and the definition of an invert 
ratio is as follows. 

700 degree-F+ invert ratio =[1 -(weight %700degree-F+ in product) /(weight %700degree-F+ in raw 
material)] xl 00 [0019] 
[A table 2] 





urn. ° f (°o 


7 1 3 (3 7 8) 


hj+jj, P s i g mm 


7 2 5 


H 2 {±j£^#Xtt, SCF/D 


2 5 0 0 


LHSV, v/v/h 


1. 1 


11*8 7 0 0° F+Gftf\ 


5 0 



[0020] 

When carrying out hydrogen isomerization of the whole raw material here on the occasion of hydrogen 
isomerization, 50% of the weight of the nature raw material of 700 degree-FH- wax was converted into 700 
degrees-F-product of boiling points. 
[0021] 

The hydrogen isomerization object was distillled fractionally and 700 degrees-F hydrogen isomerization 
object of natures of a wax used from various ones as a raw material the fuel component of a low-boiling 
point and for delow steps was obtained. By making it react with hydrogen under existence of the delow 
catalyst which comes to contain the platinum supported on the support containing 70 % of the weight of 
hydrogen forms and 30 % of the weight of inactive alumina binders of mordenite, the contact delow of the 
700-degree-F hydrogen isomerization object was carried out in order to have reduced the pour point. Delow 
conditions are given to a table 3. Next, the delow object was distillled fractionally by HIVAC distillation, 
and the lubricating oil base oil of the viscosity grade of the request concerning this invention was obtained. 
The property is shown in a table 4 about one of the base oil of these. 
[0022] 
[A table 3] 
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[0023] 
[A table 4] 
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[0024] 

The oxidation resistance of this base oil or stability was evaluated with the oxidation stability of P AO of 
similar viscosity grade using the base top oxidation test, without using an additive at all. In this trial, tertiary 
butyl raw material ROPERU oxide 0.1 4g was added to lOg of base oil in the three-neck flask equipped with 
the reflux condenser. The degree of oxidation was determined by cooling, after holding at 1 50 degrees C of 
rear spring supporters in 1 hour, and measuring the peak intensity of a carboxylic acid in abbreviation 
1 720cm- 1 using FT infrared spectroscopy. Oxidation stability is so good that a number becomes small so 
that this test method may show. The result of a publication shows that each of PAO(s) and F-T base oil of 
this invention is superior to conventional base oil in a table 5. 
[0025] 
[A table 5] 





1 7 2 0 cm-'C^t^F (C = 0) «M£ 


S 1 5 ON 


2.19 


PAO 


1.29 


F-T 


1.29 



[0026] 

Example 2 Although this experiment was the same as that of the case of an example 1 , it measured 
simultaneously both the oxidation resistance of three sorts of base oil, and nitration-proof nature by the 
bench test, without using an additive at all. In this trial, octadecyl nit rate 0.2g was added to 19.8g of oils in 
the three-neck flask equipped with the reflux condenser, and contents were held at 170 degrees C for 2 
hours, and it cooled continuously. FT infrared spectroscopy — using — about 1720 — the increment in a 
carboxylic-acid peak in cm-1 and the magnitude of reduction of C180N02 peak in 163 8cm- 1 were 
measured. It is shown that oxidation resistance is so large that the number to 1 720cm- 1 peak is small, and, 
on the other hand, it is shown that nitration-proof nature is so good that the difference number on the 
strength in 163 8cm- 1 is large. In addition, it acted as the monitor of the degree of nitration by asking for the 
rate constant of a nitration reaction. In this case, it is shown that there is so little nitration that a number is 
small. The rate constant of nitration is S150N. k= 0.619, PAO k= 0.410 and F-T It was k= 0.367. Therefore, 
the rate constant of nitration had the smallest base oil of this invention. When this is doubled with a result 
given in a table 6, it turns out that the resistance which the base oil of this invention shows to nitration and 
sludge formation is superior to any of PAO base oil and the base oil (SI SON) of the conventional mineral oil 
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origin. 
[0027] 
[A table 6] 



! m\] 


1 7 2 0 cm-'(:m 1 6 3 8 c m" 1 (C&tt-S 
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S 1 5 ON 
. PAO 
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9.3 1 -6.47 
4.72 -4.92 
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[0028] 

It is thought that it can carry out easily by this contractor without deviating from the range and pneuma of 
this invention of a publication above, while it is thought that other various operation gestalten and 
modification gestalten in operation of this invention will probably be obvious. Therefore, the claim of 
attachment on these descriptions is not limited to the written content [ more than ] itself, and each new 
description including all the descriptions and operation gestalten this contractor relevant to this invention 
considers that are equivalents which this invention has and in which patent acquisition is possible should be 
rather interpreted as what is contained by these claims. 



[Translation done.] 
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aimt7\c.m^mm<D^i£yeuz t c o t^R^^^nn 

(i i) i7 >y ^ Xl»7j<ISWk^ 6 5 0-7 5 0° F (D^m^Wg 

(i i i) i65o~75o° f +7mm , Mm*mvvLT^(Dffi,m&*i&~T 

6 5 0-7 5 0° F +mv7^Bf%tZ>3Ln 

(i v) b£65o~75o° f +m.u^m*ftm\^T^m<Dm£%2mA±<Dm 

o 

[ft#Jg 3 ] ±127 >y ^ XK^CD^^ 1 0 5 0° F ^gi § C t 

l$mm 7 ] ±IB7 >y * *KJK»*\ SKMk^ft* lwpp m*«§, « 
£ 1 w p p m*ii$, *3«fct>*^^-g-^fb^<D^ST 1 , 0 0 0 w p p m&m 



(3) #^200 2-5 2 46 0 5 

^r*r set ttwm ffi&m 6 ictmM y^77^f y^mmmmmomm 

±<D!g i b fr^fB&tt^SSHblW^r^vy 7X>"JA- 
[Ii5f<^9] ±lBT ; e;v^TX>"j^r;v^^*^> , J^^ i o~3 0li 

±mmv i i i^«#Mfi)c^n/vi/h^#^ ±mmv i hM&m 
Wfat-rsw^s i o k:ib«o-t >r y^mmmmmcomm^mo 

13] ^V^77^ >#?£D4>& < < £ fe 1 TO 

^1 2tc|B*cOa?fto 

14] ^ D < £ fe^t^xf;l/^fe D > # 

®<D£&<D 2 5 3 m±<DJ^HIM?*Wr S C £&<&&£ "T Sit ^ 1 

[fS^ i 5 ] _tsB#M <fcfc75 % c £ 

[M^ i 6 ] ^sKiRis? o^tt^±sa>r y/<77^ yft^mm-* 

0~1 5 ££#M£-rSliWHl 5 £fE«8<DS?ft 



r 



(4) 0 0 2-5 2 4 6 0 5 

O 

[it ^ 17] c i ) m<tfcmnmmi3&& on -a-^stfio^^ < £ 

18] O ) ^bTK^Ma^^J:^ O i ) ^fig»?ftO^&< 
Ofifc&E 19] O ) gtfbfc**£?lli*5J:tf (ii) &jmtto<0'pft< t 

^—jstmsstir^z t £*mmt~t%m$m 1 6 icmm<D&m 0 

[it«2 0] JWTOXSg (i) ~ (i v) ££*<&'$.£? Z>im 

(l) / >a<fct>1 05 0 4 F©$&££-e»JittlC^I»U ^O, 6 5 0-7 5 
0° F cD«BH€>«J^u < £ €> 3 5 0 ° F<DT 90 -T.o iafi*S^W*TS 

TtH 2 £CO£*KJs5S-£SX@ 
( i i ) y ^XKJg^**HSStt^«^T 6 5 0-7 5 0° F ©«J@^*W 

(i i i) 1^650-750° F+TKmS'ttM^a^LT^cDM^igT 

6 5 0-7 5 0° F+^n^^JFM-T^X© 
(iv)M650~750° F+JKn^ft*^HiUT»!iJftOS** 2fflZK±.<OM 
MMU ^S^atftfcbTleliR-rsXg 

[li*^ 2 1 ] XfEJ^f t7jcf^fi£Kj£#, ->7h {t*& £A,EtZfcl±&-D 

tc < ®c stsni^^mr-vn t>n% c tttwMtf&tmm 2 0 cenon^ 
■stsct ttwm. ttz m&m 2 0 Kmm.commmmm<Dmm^ m „ 



(5) 2002-524605 

^mi:-r^if «t2 2 jcie«cOTmgiJs^o^jg^o 

2 6 ] ±Mmt7km^tim'p-& < ^ & o . 8 5 or;i/7 t -etf t> 

[«2 7] JifEy^^XM^W, 1 0 5 0° F^g^Mfecktf 

'>*<tfe4oo° FOT90 -t,o umm*m-?%z. t*wwLt~? z>m$<%i 
2 6 Ktm<Dmmmmm(Dmmj3m 0 

<fctF (i i) &j&mm<D^&<t&~j3tm^nT^Z£t%wMt?mm 

«2 8 tC|BigC>?Sm^J»tfi0^ji73 ?*o 



(6) 43^2 0 0 2-5 2 4 6 0 5 

[000 1] 

— hufiy^mmcD^y-eHz t c o £*fcfoi£ i£~cmmtt\mm'?ffi 
m-tzyytxnmfokmmzf&i^ e 5 o~7 5 o° v (Dwrnwrn^mt 

[0 0 0 2] 

%•?%££) , )\s-ymft*mmm\tiVT^mm^mmtt*^^7 ^ 
^^£ti.xg, m^r, 7mmm^y^^~h^mmmuu^rc(,mmm.t2y 

Jly7T*U7^y (PAO) cDM-a-^^^-X^bTl/^o Z-tlZOmmfti 

miCftis^T, Hz ^COi:SlS^?.i:ttj;oTM^tl§7'f7^t h 

[0 0 0 3] 

7^ vis*? hn^a7>y^Xi:^ 7 >( vi/*? Va7-y ^.m\L7YM 

&j&7u^xic£^Tmmzft%7>y^7,nmt7mmzm?&rcMcmmzn 



(7) ft£2 0 0 2-5 2 4 6 0 5 
hu7is =L MMlcmM-$&Z>o *H#fFlft4, 9 4 3, 6 7 2^&C 

7 7^17^ — huyz/z.fiH&km*. o^&mm vi*5 
n&o Lv^sgff^^^ ( i ) uvicmffiteymmmzMLT^m^ttmi; 

^^7j<^{bffi^-r§x?g, ( i v) 7j<^^tt^^^LT;V-^^;i/®^ 
[5lHX-r^x^ is&rj (v) ;V-y^-'i';^^^»n^LTa?fi^jg1-^ 

Xg^Hi^-a-t?o ^W^I^IfflE P 0 6 6 8 3 4 2 A 1 Kit, 7* vi/ 
^ ha^>a77^X^/cti77^7 Xl7 -? -r Y *7kM<k%. fc^Tk^M 

fu^xttm^nr^o, — 75\ ep o 776 959 A2t«, 

MiW§7^ 7i/t — hn^>^.Mk7j<^7j<^^bL, tK^« 

& 1 5 0 co v 1 ^m-r^mmM^n^-t^ctmEm^nri^o 

[0 0 0 4] 

(i) 6 5 0 — 7 5 0° F(Dmm(DWm&*5£TS'P%:< £*> 1 0 5 0° F c7)$| 
Mf-r§7-y^XK7>f>7^ hn^aMMbKi (ttiWBtt Ty 

'y^xsna ) %7kmm'mtLT, 650—750° F(D^m<Dm^^^-t 
^mmmtm^mt^jim, o o 650-750° F+imm-mm* 

fl#P^LT^Ml^E:{gT£#> 6 5 0-7 5 0° F +m,uy<®)%:Bf&? 
n.. (i i i) 6 5 0-7 5 0° F +fl^n LT^JgOS^^ 2 ®J^± 

^fft^CD£2ftcD2 5%*^A^^fp^#ftb, ^0^*^CD^^2{@J^± 

o^jm?^w-r§^«^to^^y7^y^>^>^< i:fe9 5mm 



(8) 2002-524605 

(b) -a-^sffi, fe^^neo^w^^sp^Dji^n?) iajuu: 

) PACX (i i) (i i i) ?7j<|Ril14{ttk & £ tpen?>cD 

^tl^DtMnTi/^Tctf), {ft<DS?fi^ ^^©S^ft < £$> 2 011%, 
£?i;L<&'>&< i:t4 omm%, <£Dfc?£L tt6 0fi«%£cD:/ 

[0 0 0 5] 

^iOyn-bXTfffl^tl^y'^Xlii^tt, 6 5 0-7 5 0° F<DfB 
HOM^tL^ £ & 1 0 5 0° F, JfSL<ttl 0 5 0' F£ISx.£ 

( i o 5 o ° f +) (Dm^xmmm^mmu l*^^ <i:t35o° 
fot 90 -t.o u&^^^v-j^7,mx^^y^z/n<DW^y^^^ 

hny>'^-8-/&Mb'J<#it C?^ «y>^-v Fn^>a77 t?Xtm£n%> 



(9) #^2 00 2-5 2 4 6 0 5 

^ts~ftmmm<D^i£ri:\ v vzxnmw&mt fritz ^zcticx-? 

^-rtlO^^Cfe, 6 5 0-7 5 0° F +yaM<D~ ffifrt>\ ckDffiV^^ (6 

5 0-7 5 0° f-) ^bzk^c^^n^o ^.mmmmt^m^ xv'j- 

o 

[0 0 0 6] 

5 0-7 5 0° F +1S'fr±ffi%^-?Z> 0 £<Dm&, 6 5 0-7 5 0° F (D1EW. 

^t^flilfc^W'B-gn 1 w P P m*i) , mc. 2, 0 0 0 w p p 

m^m, ^ L < It 1 , OOOwpp m*rS. iD!f$L<a5 0 Owp p 



(10) ^200 2-5 2 4 6 0 5 

[0 0 0 7] 

9tK^\m\^tc^mmmm a , 943, 6 7 2mcm^nn^yu-t^ttt 
ymm-mtLrcm, mmmciz. 7j<istttt^»iotM6 5 0-7 

5 0° F-^ftttM^L, W§6 5 0~7 5 0° F +7j<^S'|4M^a^ 

In<7^l^l^ 6 5 0-7 5 0° F+tfK<D?-£, <fc D{£^£<£>£j»K: 
^^tlfcgP^ti, ^JCckor 6 5 0-7 5 0° F jl<M$lfrZm 

^tc^m^n, ^m^nrcQ 50-750° F+^n^^^, ^mmwm 

»f>6 5 0~7 5 0° F-^«£:Bt£L%^il-a\ C<MKte, Sjjn^tl^ 
[0 0 0 8] 

<D$nt7m(Dm-&m-?$> k> , 7mmmti3 & zsmu vztn o rcmmtffznm 



i 



(11) ^2002-524605 

ifflk £D£?3;L<tel 5%OT (fflfcfcT, 1 0—1 5%) T&£ 0 PA0ft&&, 

o 

[0 0 0 9] 

< £ «, i aojfe&nau*^t±«k t> mmmzte zmxi-comm^m-t^mw 
, m&m&rcizftw&L m<tm±m, mmnm, &&&v ifa±m&mfzn. 



(12) 2002-5246 

m vmnfflttm c u^frvwrn-rz t # u:^©^ pao comet mizzt^ 
octiz^ *ng#, ^mmmm<Dimm^nm^imcomm<D^(Dtm^ 
%>£ t%miift<fz>m.Mt%:z>o fttej&^rcj:?^ £<<om&. w^commmic 

— hn^>a^a!?i»$n/'c 1 m^commtm^-r §a\ ^tuc 
(D Mk7j<^Ma?ft, (i i) ^gats, fecfc«ne><D^»^& 

^ntc^fLr, ^stfitcti, pao, ^ujix^»k, *5<fcmto-a-^ 
A^-^^n^o *mmMmfrzm&znrmmm&>\s-7*^Mz s pao 

[0 0 10] 

ffifcCDtynm, 650 — 750° F-) ^©6 5 0-7 5 0° F +Wd<DmtmZ 



(13) 9#g 2002-524605 

. R^/->^(omm<D~mm^mmici,r. ^20-8011%, »st< 
, 7mm&{t*ft5mc mmmci*. 6 50-750° F-^«*^*'ns-e 

&Zff±t}te, mm&tf£&, Ztl^tl, 300-900° F (1 49-482 °C) 
*5<fctf3 0 0 — 2 5 0 0 p s i g<DlBBT?&D> Ll^$BB«, 5 5 0-7 5 
0° F (288 — 400°C)*5£ti300 — 1 200psi gT^9, 

5 0 0 — 5 0 0 0 S C F/B£>SEB-e<g>oT<£<, L^fBB& 2 0 
00~4000SCF/BT&5o ^tt^^K^S'l*^^ < TK^fb/^K^ 

, iaj^±o^vi i immm^m^, ^xzf^i,<mm^mmm^ ( 
i a^±©mv i Bm^mmimmmm^^wmit^mmmmtLx 1 am: 
Mia*. n/^Hfe^tft'j^fv^^n^o mc#f% ^mmnmic^r 

>7i/:3-7\ ^^7% ffico^i isu ^ive mvMsrcitmv 
immitw^ftT^x$>^\ ^mmm^icmmcDTtm^m^ s a r g e 

n t — W elch Periodic Table of the Eleme 
n't s GgflaK) , 1 9 6 8 ^fclEtt® So 3&tt&JBII{fc&f£#fc:fcJu 

i o~3 omm%<Dmmx*&%T^)\'yT^<Di/VJ]-T)\'^i-i$ 
<3%nz> 0 mba<Dj$.fa isvz. :&£ aw v^o* 



(14) #^2 0 0 2- 5 2 4 6 0 5 

yoniz&m-rzct&nsmT'&Zo mmommma, ^i8o~4oom 2 / g 
xsmmmmmt, zn^ft. o. 3-1. omL/ g , ^tKao. 35- 

0. 75mL/g, 0. 5 — 1. Og/raL, $5£Z?0. 8 — 3. 5kg/mm 

(Dmmv&Zo mm^L^mmmtmm^it, ^u^2o~3oii% 

^H#fF^5, 3 7 0, 7 8 8^43«tt?lRl^5, 3 7 8, 3 4 8*§£g2i8£ftT 
fc i; c tie (DWStfV v 2 xgg)f|*t#ftt§ T t, , ftkgg&& 

(i. J'U^WCOfift^Ol 0~3 Otl%, jiflL<ii20~30l 

«%oiBH^fe§T ; e;i/7rX7 , ;l/^-^->'U^_ttcfi^^n/c l o~2 oM 

%Mo0 3 !5j;[f2~5lI%Co0^mra5% C <Z)#|$£fci\ 

7 5 6, 4 2 0^,J:tffi5, 7 5 0, 8 1 9^tC^^tlTV^o %:<Dfflxkft 



(15) ^2 0 0 2-5 2 4 6 0 5 

frmmmtrz ztK&i xmm^nrc7mmmtm±^mu v lt & «t ^ 

«^O6 5 0~7 5 0° F-^»SL, 6 5 0-7 5 0° F +^fctt^ 
[0 0 1 1 ] 

fk^^^o^LTfe^^U 6 5 0-7 5 0° F+SMI^D^tttJ:^ 
MEK, M I B K IK^L^ «fct>flMK 

tsiiiifaoT, ssfcttiss-e*,, ii, lift &rciz&btm 

J&n IWJttHc. 7k*£ttfbft©-8P#fci:, <fc Dfg^<D6 5 0-7 5 0 0 

F-tlKtCfe'fb^nT. J:DiI©6 5 0~7 5 0° F £#gt£n 

, 650-750° F +«SS*0fliOS?*Jc:^®-rsMSfc«^@tt'k:fT'5 c t 



(16) f#g2 0 0 2-5 2 4 6 0 5 

[0 0 12] 

ntco mwrnat, mz-tf, y^v^^h, ^/i/r^ k zsm-5, zs 

M- 1 K ZSM-23, ZSM-35, 1 ^fcfiT ON £ L-T£>£n£>tl 

ttfwe&Zo mmmMuym^hhTit. ,^4oo~6oo° v<Dmm<D 

MM. 5 0 0-9 0 0 p s i g(Df±tl, ffiMVTZZiCttLT 1 5 0 0 — 3 5 0 
0 S C F/B<DH 2 mmm, 3S&Zf0. 1 — 1 0, £?3;L<teO. 2-2. 00 

lhsvaw^^o ^n^, ftgywtcti, 6 50— 750 0 Fcomrnvm 
ta&%:m-?z>7}<mm'mtVd<D 4 os«%j^±, l < « 3 oii%^±^, ^ 

[0 0 13] 

^w-r^^x^ mmztm^T, mit7m, ^L<im^mit7\<m^ 
itznzo 7j<^— mitmrn^jHrn, mo. 5~4<Dwm~?:&mz.mti£& 
oz>-h\ mmmazmo. 7-2. 75, ^k^o. 7-2. 5-v&& 0 



(17) ^2 0 0 2-5 2 4 6 0 5 

(Dmm*m7Lz>*><D~e%>2>o ^v-m^m^^u-txvit, h 2 *tcoco 
^jvmt, mmmztem2. i/iv&% 0 h 2 tcotoDU^^^-r^ 

•?is ^m\ym&j&MM<D&i£-r, x^u~-r», fr~Dmt7m*%Lf%tz><DK 
it, mmmat, mmrj:mm<D^^rj:m^c^^rmmt^rmmn^^m 

mtm&&t>-$tiz> 0 t^oT, mmow&j&iz. mm^nrcmit7kmmm.<D-^ 

T> Uhh.EC^ 7\^y^y^ (#iJxJ;£\ Cs + -C 200 ) , £?£L<&C 

10+ ?%^-7^ y^^m^tircmit7m^f&T^icm^x^^mmmrj:^ 

tVXlt, ^n^tl, 1^)3 20-6 00° F. 80~600 ps i, 

J:ril00~40, 0 0 0 V/h r /V <DWmK$>Z>Um, JEE*K ^OTP^S 

2 t^M^O^^a (0°C, 1 a tm) /^/^M^Lti^nt^ 

£ 2; fc & 3; o fc < jg £ £ & V ^i^-vfx t> n %> Ct^tL<, & K> fcfi: L < It 

t^fii!!Mt^X7iJ- ^n-trX-e^^nfco TfryTtfS chul t z- 

f i o r y©ig»;i/77^gftt§;:i:a, mmm^mmx$>^>o 



(18) 0 0 2-5 2 4 6 0 5 

*7^f-y^f hn:/^a£#^:/cQ^fc:&> Fe, Ni, Co 

. Ru, feJ;D*ReOJ:^OTl I \Mf&M&mi$\m&L±.-$%LftT^Z>t)\ 

o, lffiJW±ORe, Rtu Fe, NK Th, Zr, Hf, U, Mg, $3£XJr 

> sf^ 4, 568, 6 6 3^, |W|^ 4 , 663, 3 0 5§, l^fg 4 , 5 4 

2, 12 2^,11^4. 6 2 1, 0 7 2, tflnlJg 5 , 5 4 5, 6 7 4§t 

[0 0 14] 

JSCttfc:^ 650-750° F <D«SHO«je^^WU / M<tfel 0 50° F 
, lfSL<(il 0 5 0 o Fm§fig(1 0 5 0° F +) cD^^T^MW^ 
«U WW<t6 3 5 0 4 F COT 90 -T,o % 7 v >7 X 

Klip ^ 7 >"I4M^ 7 -r >y * hn^>a t?kM (7-fy>t 

h D7->a 7 7 tiftf tl§ C 1 1 ^S) Tb^tiTi/^o ilfffi^y:, 7>y 

* xm© 9 o mm%m& £4 o t 0issi%° f b/c «, 

££>4 00° F, £D£?£L<&4>:&< fct, 4 5 0° Ft$D> 350 — 700 

, Tio ilTso <DilJg<£# 4 9 0 0 FifiOt©, *5<fctf6 0 0° FCD&tfX 
1 0 5 0° F+Wl0lfi%«);H^© % feckO'l 0 5 0° F+IMtf 

1 5fi»%£ fe£v»&<D % *e>0 t Jc:«j@^ife«J:tf^@^A^ti^ f ti5 0 0-1 

2 4 5° FCD^CD, *5j;t53 5 0—1 2 2 0° F <D& O^UIS Lfc 0 cne)C0^ 



(19) 0 0 2-5 2 4 6 0 5 

y^VWil/vfn^ ^n^<D^^I6HtC^fc:^rMWtcWL/co 3 5 0° 

mtzo 6 5 0-7 5 0° F<D!UM3:^U 1 0 5 0° F J: D & 
iW(cWL> IH3 5 0 8 F$riSx.3T 9 o -T.o rag^^TT^M^ 

X«t§(?)(C»I-efeofco ioT, V^-fnO^tCt, 6 5 0-7 5 0° 
F£D#3Mj££WU 1 0 5 0° F £ D t^V\^^T?3S^W^»r§^l:7j<^ 

IMfej;i;i^i^nti/^„ ^M&^tmitcD^ate lwppm* 

^T$>D> mmtLxm^Lrcm^ ^mmit^mt5oowp P m^mx$>o 

L<&1, OOOwpprnM <£D£?3;L<&5 0 Owp pm^tilV^fg^ 
[0 0 15] 

MJOlvfjmc&^Tk, T 90 -T.o ?aM&3 5 0° F £K> ^X^fr-Dtc 

o 

[0 0 16] 

mmm 1 

2. ii~2. i eiEHo^wtcoHz ^cottDtM^^wr^-a-^^x 
fcymwz/vEte. Km^-rxmwx^-Dtco 422-428° f, 287- 

2 8 9 p s i g TS^^rff V\ 12-17. 5 c m/#©tt3SfiT?55fXgCJft*X. 

^U— *tc±^[&]^«Ab/co Mk7i<^-g-^^r;l/7T^o. 9J;D£>^;# 

ait^tt, M7oo o f+@^ie]i&u cn^mmmtmcDuv z 



(20) 93^2 002-5 2 4 60 5 

[0 0 17] 

C^i] 



X7 >) — 7 -i r>t hn^>a U7^^ 


I BP~5 0 0° F 


1 . 0 


5 0 0-7 0 0° F 


2 8. 1 


7 0 0° F + 


7 0.9 


( 1 0 5 0° F+) 


(6. 8) 



[0 0 18] 

(CoO, 3. 211%) feitft'J^f^ (MoOa , 1 
5. 211%) *^&Sz:^«fifek3RStt^l:tt«o#ffiT^7kiRfc^«HirSc 
C(Dyy^XRjK»*7k*Sttn:«-erfco 2 6 6m 2 /g 

©OTSMS^tfO. 6 4mL/g(DWL^l (P. V. H20 ) ^tLT^/c 0 
7j<*M'l4^^(*a2^HBic^tlTl/^o 7 0 0° F+I^0 5 

7 o o 0 f [ i - (<&mi*<omm% i o o ° f +) -r- cue***© 

M%7 0 0° F+) ] X 1 o o 
[0 0 19] 

[12] 





UIS, ° F (°C) 


7 1 3 (3 7 8) 


h,j+:;j n psig (jMiiw 


7 2 5 


H 2 {iM^W. SCF/B 


2 5 0 0 


LHSV, v/v/h 


1 . 1 


1 7 0 0° F+ft'tf\ 'Tf.y.% 


5 0 



[0 0 2 0] 

ccT\ 7mmmt<Dmcmm±w%:7i<mmmt-i£-&rct£z, 700 0 f + 



(21) #^2 0 0 2-5 2 4 6 0 5 

7 7^XS»5 0ii%M7 0 0° F -OztimKnitZtirco 
[0 0 2 1] 

[0 0 2 2] 

[S3] 





?/nlgEs ° F 


4 8 0-550 


H psig 


7 2 5 


H 2 -ftii^^X!n; N SCF/B 


2 5 0 0 


LIISV, v/v/h 


1 . 1 


l.ltfUlz-T'Ws iEM% 


8 0 



[0 0 2 3] 

[14] 





4 OXtz^ttSM^ c S t 


2 5.20 


1 0 0°Ctz&ttZ>mWii£s c s t 


5.2 2 


«J!l#( 


1 4 3 


m&})!x, °c 


- 1 6 


Noak, >Tf.W% 


1 3 


- 2 0 °C tcfclt SCCS fti*^ c P 


8 1 0 


Ui(4<. 7 0 0° F+7K^m«(C|^|-r€>LV% 


7 6.4 



[0 0 2 4] 



(22) 0 0 2-5 2 4 6 0 5 

FO. 14 g^Stfi 1 0 glcmuLTco 1 BflfflfCfrfcD l 5 0°CtC^LT*^ 
}$£PU F T^^^^fflV^T^ 1 7 2 0 cm _ ' fcfc^Tajl/tfVKOt!— 

P A 0*5 £Z?*mR(D F - Tli^^ftlt«©lij: D t>«tlT^3 £ 
[0 0 2 5] 

[|§ 5] 



2ft all 


1 7 2 0 cm-U^lt^F (C = 0) 


S 1 5 ON 


2 . 19 


PAO 


1.29 


F-T 


1.29 



[0 0 2 6] 

U-hO. 2g^il9. 8 g^C»L, rt^^T 1 7 0°C^2B#r^^b, M 

t/^T^b/co f Tmnftyti&*m^r, m 1 7 2 0 c m 1 tc^its*;v^> 

^tf-^cDtgijn&^m 6 3 8 cm"' iC&ttSC.s ONOz 
^#5*aj^L^o 1 7 2 0 cm"' \£—#tett°t%&ti i 'bt£MZ£> MMit®. 
#*#l^Ci:*^U — ^ 1 6 3 8 cm"' JCfeltS3fteig»*^#V^5H, 

^hnfbb^ft^CfcfcasLTVSo -hu4t<Dm&femz. S 1 5 
ON k = 0. 6 19, PAO k = 0. 4 1 0 , & ^tf F - T k = 0. 36 
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